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tools» f©ir re«#ai»©'li wmvMmrm and la pomtte® ® 
iaM«te«r #Jf jmmitmrn K&Mt£wmm d«geyi^ s flm®r#s««nt 
wM«li ar® #®s®al;ially %li#»© still f®llipw©a <!>• la 1033 
m'#©di»®w i®d S®liatd% r®p0r%#ti qmsatltatlw 14®afclfleafcioa 
flti©i»«s©#m®@ liaiaft® is. fmts {S}* Yiaual obserratioas of 
•fltti©if»»#«ii©© teair# m®#rl %# memj- »ttto:st»a3ne#s &weT 
a long period ©f tiM#» •Qmmmrntml rf® a^vail-
a%l« «a4 «r# 3P#,gttla.rly fb©»« te.sti"a»®itfc« ot%@m VL&m a 
phot;€»®«i»-sl*r# ##11 ima a simpl# %# tti« iat@a-
Blfcy 0f flm©r«®@#»e®. Filter# a.r® #ow#alj i3ttllii@€ to limit 
to •d#sijp@a wmwm l®mgt:ks., a»<a » Bi#:F©t3,if»y vapop lamp 
is Mm0A a« tli# 6#mr<§« of #xisl%i».g radiation# In Fa%li®i» 
eiailair d#itlga#d fmit e l^oi* ©omiparison a@a-s«.r<&me»tB,. 
a pfeoto-r l^-teiiie #®11 is f!»#««#»%ly 
A'mm&TdiMg, %Q J^tfeimn it is nmmmnmmrj mwA mommt%.mmm 
dasiimbi©# #'r»a w|i#a. ii«aee«»®a:ry,, to ms# dil«t%® solutions of 
thrn flm#F®®©lag material C^3* I» aa»y 'eas#-® fh® imt®asitj of 
th® 0.ti.®y#s<s»»c# p*»od.w©«d way to® low» It 8®em® 
weTj- llk#ly %imt a flm@*'l»«t®r &t gr«at«i» »«a»ltiirlty tbaa 
fch^s# mslag pli®t##aiitsiir# e«lls will to© a valnabl® addition feo 
#3tistiiig tjpmm -of isst.»uai«nt®» 
Sia©@ .®®©oiidai»y mmtmmtmm «a.l*ipli©r pUofcotmls®® Um® m 
li^laoms «@»sltliri%y wfel^li mm-f l»# rn^ivm ttesa im,Qm tlmmm 
^Tm&tmw tliaa tu.© of pliotoeslaafir# «#Xls„, 
it mmmmm proh bl« tlint tfiM «»f a w«l%lpll®r pliototob# -la 
mn ^pw^pTtm^m ©iremit. tte® of a 
To msiag s. TOltipll®r pbotottib®, 
tfc# #haLfa@t#i?istl@s &f %te« tab# «boml# "to# ®©a»idtei^d, and 
.p0S8itol.@ m®# fcb® ©bottM ©i* ©liaimat® as wmmj 
a# «fe«t«s that tw-o Indi--
wMumX mvem of thm mmm» tjp& mmj tmw® vmrT Mltfmrmmt 
pmpmrtt®& |4|» H# wpoipts dlttmrnm^ms t» fey «or@ 
at trnM-mr of mnS. Mttmwmmmmm- im darlc etir-F^nt* 
Wmim4.0rmm. mag:gmm%M thmt da^lc &mrwmntm m».j b« ©tit 
by m ^©kiiig p#%«a.%ial |.S>» 'fh# tli« is 
lia#®!* witte th# iigli% to%#m«ity ©a %b#ir 
pbotciamrfae#®^,, m@e©i*€iag t# .ffiagitt-jroa |6).* ilwfNtat llaiitatloas 
Arm pla#®#. e« tUft' titte#® t© ««rl©m® jfatlgpt# 
Aa®tii#F etea.met#Flsti© wMieti w.»% b® eo:asi-dl#i'®€ Is tbat tb# 
murwmmt fimm tb# «tl.tipl..l«ie^ tmb# *111 'lebaiig# y«s %b# 
4ya©d« ai.ppiy p©%«»teia3. *a,Fi#s# 
A pair mt pb©toti*:b«s op«fi»a.t«-e„ a« tw© sid®« of 
a. bridg# ©t^©wlt|f will bav# tbat t®ad to eane#!., 
ana tb© bri^ ® »ay b# mt a -©oastast «ppa.l.®d pot@atl«l« 
E^®i»i®a,@® wbii® as si.sting Or. f* a» Cmri? la fcb® d®elga 
©f ap'par®t«« using tbia feyp® of ©iFeult-, li^ leat#® %Um.t If tb® 
.potsntials applied to %tee ttife©® tli# fe#©.<^#s mfestl-
ii»©«cl* CI*3P«-fttl ,aat©liAii,g of t;@iida to m%m$,mfLnm ftb« miibalaiae#, 
Tm% t% wmMh^mr wa.tlUml'j tk«* twa tmtmm wM«la H&v® tli#- &mmm 
«h®F®.o%«ri.:Sti-e mxvm mmm fe® 8#I®©%#a» Amj pmBmlhlm 
*t©:h.ing wottld, ta tija#,. pw&wm du« to 
Ij'o# Mrg# tm •fatigw# rat®# wMeli #e:@mr# toetwem la-
to tti# cammt&.mrmtt€m 
or elpaiilt® whtm ii«r@lv® ©sly #»# aittltiplS.#? 
Im »<s»i# msiag pli©t#«lss,iv« ©#X1» « ^«dimg 
1« 6b%,#iii#€ r«« «. st«is#ai^  :«aiipl% m r#«dS.ag 
t® i»d« with turn w&kxmmn ®oia.tioa« thia t.®<ilialciw@ 
1« 0al|r if til# lll«m:taa.t,i«»i -maA applied .po%«a%ial 
r®iia.ia ©ciiist.ffcat; dmriag th# tin# te Mmtm %©feti i?#a<llags. 
Tiim Tmmi^ wmia. i« mttm. hj mmm &t toa%fe#r-
i.®s» lafortemai#!^,, th.« lnw taJ-glt 
wlsleli ftF# teeiag, tis#d witli aiaJltJ.pl.l#!' 
«i»# mmA mU&v% It-weS..* If «a msiiig m 
itiagl# mm%M%pX%mw @««, rapidlf and wmmpt^mA 
t& tli® a». ti»lEa©w» amdl «, ©tandara saapi®, son# 
&r tUmmm »fty to« ©feriated. 
If fcb# &ii©®®p«a '^liig ©t«Emit if^ap^as t© th# <itff©r©ii©«s ta 
eiiFFentji "hf feh© ©taaAmrd aad mnlmowM flark 
®«Fr®at #jff»0ts *tll 1&II »l»e# rimrU 
e*irr®3at ©ha»g@s o#:©w &#®sl®r aaci WoXtm mtm.%m 
that, oa© eo»p«i*«»# ©f dark mmTwmmt Tmm & p«pi®d 
Sm fcfe,« ©i»€#^ mt m »#@oaai -©hang:#^ -»l«w dfift (?)• 
'ffhii .o.f %li® «i3,fcipH©r tub© will pie<il3»atoly aff®e% t&# 
asgai%«.€:# ©f #ompai«;is0iis «ad« m a» ia»te.l«m©#d et^esait;* 
%£,  m .b« tw®€0a  a  mad  mn laakaowa  
eolati#!! la s«A« fey %alas#in.g a brMg® tTa& efeaag# ii* 
®®msifclv.ity of a single-. tab®,. Wiaieb, is in feoth 
std«s ©f til# l>ri-«ig% «lKi«14 ^ mtoalaao-# tta« ©ireuit# 
Af%«r » ©#nsid«fmti!i® «f «jt tfe®s# €#sl|p @8s#atia.la., 
r©s#«,r®li wm-s m^rnZ^p a s#a»t%iir® «.oispc.ris<3® flmorl-
It w«# €##ii#cl li«|iortttat to ms# a slsgl# »altipli®r 
it at all, p©:ssifel®, t,s4 t« ms-#- that ia « ferldg-# 
e i i»ottlt tbat mmilA lja.laiie#c3 F#adtiigs of 
imteaslty* 
iZm 
Tim Appamtms 
fo aalc« t&» r#?3.difigii aa ®msj titslg,. ifc 
d®s,U*«.tea.@ t® ia41©at# th# iralatlw to-beamity &t flmor^a-
e©n©® -m a ffels ia©fcFWi#at ©otiid fe«- ®ll:li#,i* & ^&lwmntmm%mT 
#r a sieroaaii^ t#!*-# Most seasitlw# ga3.««ia«i©%«i?8 a r-®®!®-
tmnmm wHlcli 1» 1ms IQ^Qm -mimrn.m A ®#«€smdary 
is a woSMW ©oftstaixt 
Mw illiMtBafclsja.^ a larg« el^aag® i» an©4# 
to' f iaal cljna©## :p«t®atial will pr©#m@® omlj m s»ftll ehang® jte 
aao-d# emrr#mt f©)* 0@»s«awiitlj^  m Mwm&t ©©nij,«eti©» li#tw#©a 
multiplier -fei*1b« a»d will «ot /Iv# aaxlwe® ea^rgy 
tpa»8f«r» 
To ©%%&!» fe®fct#..F Mt®biag,|i a eattjod# foll®w@ip 
©iir@alt was t«8t#4* f^tls m l0gi#al 0&OIO® eime# tii® 
impmt F«al«taae® m foll»«i? la lil,^ aad tihm ©mtput 
i*«®i»tai3.e« Mry, %:f pi?©p#i» etec l^e# of- v«,et3t«m feu-lnegj,. b» wad® as 
l®w as ©I* Immt tMaa fcliat ©f mmmy la 
a d d l t t b #  © a t  o d @  f # l l ® w ® r  i a  i p * a 4 i l f  o p # . r a t » d  & 0  a  l l i t ® a i *  
saplifler bairiiig m@gltgiM® md will aot affeet tli® 
p«»«©#diag mlTmitt mmmpmmmmtn If thm gri€ &t to® f©ll@w@3? 
is »©% pQ&tti.wm wi%li .%o- %Tm eftttoodl©# d@g#ix-
©Mtti-r# la thM ®2*cl,.la«Fy eatltoti® follow@i* 
resmltis in ©Ireult ®%ik'billtj and alalwis®® "^raFlation® la 
mad ia %hM%T "irolting;® supply# 
• Ti-rst -eat-li-ode followers %.e.st@d hafi a 
fisa'paclt^F to tli® grid., a»il womM only thm 
©'hftng®® In til© tmlj© omtpit oecayi?®!! as tti© 
t t t fe#  was  awit«i fe@cl  f rea  mmm %© aaot&#r» l®^Fov#«®at in 
was «&#» a fi»©-m »mlfeipli®F aaod® 
gyid of tfe# aattood# jr®llow#r was »&€#» Flgar# 1 sliows 
¥asl0 elr©*ilfc ws#a» 
was th® first tnJm t#«t©a la tto# eatbod# t&Xl&mmT 
©iristtit# k% %la© %1hi#,p "fefe® ®ml%lpli@i?' mmm to«lag op#rat#<l 
©» al.t#wiftt.iag amd tikm r®ll»'#r»s plat® supply 
po.%#afeial was tmMmm tr&m tUtm s.©«re«p «#• eli©*® In flgmr® 2» 
Qti'iftag tto# tettlf @yel# t% tlie ••emi»F*at th-fowgli 
di'Vl<S#y» w@» larger during %li© trl-odm* m 
iioi3ieoad\i@ting liftlf #y©l#« fhls ©amsixS », eyellcs variattoa of 
po%«»tlal lf#%w»€Ha aialtipl,l®r as<I ©mtlioa.# foll@w#F a»d. aa cstoj#©-
tioaabl® gflt "bias eteaag® 4ttf^lag e©»d«etl©ii» A tyla.l of 
a wlil©la, @aa»#i tte© mmmm dlff i©iil%y iia l®®®#!* d®gF##:i, 
was 
Slsipl# at 8p#«€® mp thirty ^yel^s 
p©F s®@m«l t» a-ee^rdlBg to B^yfe, wlio reports ©a tli® 
0p#ratiofi o.f ft s«% of ey©l«s p#r ®@©ois,a C-t)# 
Wli«a Ii0is».pr#@i8l©® wp'i^ kaaiisMp smci mntmrnm mmrm 
tmm&wpmrmtmS ta a »wl.l;®hit wewm m% thtwtj 
p#r s«®«a€» , «-a;rfeo» "bra l^i^ s h«ir® a t-«id#a©y to 
feowtt©# If %##»#» ei» i® ©ee©iifc.Fic* 
If tills mm t© lir^akteg Qt eoat«©t^ it will 
at I#ast eaias® it 3P#®iiEta.s©« #iiaag# is tli« ©oiit«©t* Tlii® 
mmm m «®rl#ms ©l»|®#ti®a t# tk© mmr'b&m "bmsH#® mm®A im thm 
eii«emit ®te€i«m %m ttgmm flwtmatlma 
o®©ii*r#d m® th« fUm tei'w.gfa 
miA th# t^l#al wmm mmmtm^S mt mm ©sstmsioa 
mh&tt wM.€h isiad mw ««3iiliai»j li#a3rt»gis.# 
A %fp« :Of wbicili «piii»at®s tait# TO®©«ss.f«l.l.y at low 
©u.r^®a%8 «ad ativers# eosditioms, is »i.€@ &t a of 
©prlag wS.r«.« i».k» %aag-«timl witli « eo^tttator#. 
Op#rati«>a wltM omly v«Fy laf«Qm®»% Mall ^mtmr il«fl©eti<ms wa® 
wl%& t^p# ©f %r«^ &m tft# #»,«# ©cwMitatoip 
«ad wltM tb® .ii«»® ©iremit Isi fi-gtif# 1* 
ll©@ti»#iii© :»wit®>'}lag aa^. « ##mlbtii»tl0ii of ©l@©t,i^ ®iil© wltfe 
m«@baai©«l »wl%«&iiig w#r# %ri#« ftmd «me#»»«ftilly «p«rat@€ witli 
.©li?©wit:S t» S amd 4,* fte« of tli@ 
tm'^ m %.©• the s«Itching ^wmr-mntm hmM.m% ©omtaet 
flm-©tttati«mB twwm ftil» o^emrs. sim-©# tla® 
feimsfe ©om%a@t r®si«ta»^« ©tis-ag# is mTOallf #b# #f imly a fmw 
a«d tfe-is 0li19.Bg® !« a a#gli,gil>l® fmetim #f tli# total 
im tfe« gyid eirowlt* SwitistelMg in m. blglh 
<i©#s sot «li«t»at« flm^tnatloas <Sm« to eoata®t 
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It ti®ea •%*© £©13.©w#fs wltli, fete#iF grltie 
ana slt-li the plmt#® of fe@ tml«s feo tli® or 
a A irariabl# 'e^nt^r-t-aiJ' is jtrowid-ed to 
aAJmat p#t«wfeial •appl.le^ to «a©ii. plat«« 0liaagi»g th« 
p2.at«" witfet rrnmpm-t %& gwrnmA wmMmm It possibl# t© 
^alata®« fhm tt turn %\ilm& Itk&wm- 4iffe3P#»fe 
fci®s, .-©r ir & i» gfiA sigttAl durijag th# 
swit®ki»g'^ WifeM- %'hl@ tte® switefelag c^cttrs at 
8i:Ety cy©l®s p#r oa« -©f %&# tmfe## ©©awimsfes torlng 
#itcb tea If til© appll#d. « 
*fii# swi tc teg JTiaall^  ait0pt««5 for %.la« 
©atiiod# foll.#w@r .as|jlift®rs @#«ms to a m^^Jiaiiieaa.. 
sfTit« wfei©h w©ml<l »^«al;aaaLl^  w^ar mud 
fix® syst«» mslsg « l^ el#8-jr#rdiEii eiretiit i® amefe 
mof# ®#iapl«x tJiaa tto# 'plat# »w4tete,lag ©.ifemit* Fof 
siffi;pll®,tt.y mad tto 5»3.a%-# ©atboA® foll@w©i» 
©ii»©mit m»mmm to ¥# %ii.» aost adwaata.g#0iia ef tti# ®@%fe©<ia 
Final ^©i«« #f m SAKS #p#r«t#d «# a and mt 
sligbtly lilgli#r timm pl«t@ wa® 3.aFg#lj m&Am^ 
hmsmmm #^#r«tl0a was at ®®ro grtd telss Ija 
tlim dmrni. ©afcr:©^ foll®w®F |>®%«itisl 
Faag© amci tto# aiai«ti3fr« sim# ala© ®®» wwfefewltil# featmie-eS'* 
imtl-rntmt&wf pertrnmrnn^m was aS.®© 0tefeaia.©4 !>(©» a Imt 
its ®iaa%ai»« aoTmiepparfe, tli# wms »»t -ffrailafel#. Sltii#r of 
till?#® sto^auM pmwtQ'^ »»€ giv® a g:r#«:%«i^  gai» 
%liaii tto# 6#K® 0mtbo€i© f^-oll<sw#F« melmmtlon of a tuls®, 
ciFetalt details w®r@ eemsidtup®#. 
•lO* 
fwo olFemits wliiefa' f*©sposi^  to th© diff©r®»0» tw© 
ijapmt sigsmis a.!"-® %y arey mad -*a©lA'<^ ClO| » A tfalrd 
is s«,gg©«t#c3.|i. «pp®,r®»t|Ly wa,e %horotJ.| l^y at tfe# 
tlm# of prnfelleati®®. of fb#s# m.w» r®p0rt» 
Ittm&w to 011# of o^tfcpmt .vol^ ag® 
®vcr m •r#lati'v®l.y 3.-«3pig© fuming#*, la #actt 'te&tli tli« taput 
mud ©mfepmt of ©limmit mm «% iap##«»©#» 
la malysl# ©f tti-ft #»«! ea%liii#«- foll.ow®2» show® 
ttmt; feh® ©aripsafc wltlita r»sso»aM# llatitsp 
prop&Tt%&mX to tti«: €i.ff«rei4®# ©f fell® gi^ i# aigaals# Figixr# Sa 
&hmr» tta# sirsnitp wMi# <ftgw3P® S% i» an 
©iipmait wt%% t-fe# eof»€#m»#ip a«:ga.#i9l;®d» It ahomld hm 
^•«®t>gjais#d P20 '^ 1 fiametlaBS o-f tira®, ®1»@@ 
%la® pl&fc# »ad ...qurr^ at ar« csliaagiag# 
.Sia«-# aatd #g,.. tla# grl# p^%#at 1*1.8,, mve - squmrm 
whSmh. im g#»#i?al m.rm &t <&a©lit m&j 
fe€f «xpi?«ss®€ a» aa i»f,la.i.t® mvm siim# an<l a« is 
.•emsto-®«i»liy ao»# to F#mri®r 
% ® %+ ZI im+ Sim ax) 
m-1 
fteis m ©o»r«ati<»®.l alt»i»n«.%i»g ©w^r% aaaly«l« 
wfelefe te.« f^r ®m®lt %«» #f #|^ aitd #g« Foi* a siBgl® 
m-mmp&mmmt.i, tT0m « ©®asiA#ipatilo®t ©f 5fe,- w« nay w:i»it® th# 
'XI.* 
+ Sj^ si»u^t 2 Q 
;*,t( %-•%»•%» I - - %^m +ig8touJt s Q 
%«e«4.a j^ +4ga « ©• 
tUmmm ©quati^ s may i»# »Xwil Jfw %,.#: .tl:i« «®t#ip @mFF#at» 
l»«smlt l»l 
SC;^ga+l»g^-,l):|p:j^ »^»| 
fli# total mmprmit wmAA ^ Wtm mm mt aa iaflslt© »B0ab©F ©f 
sijgi-lM.r #xpy#®«!<»•«:# 
Tfe# oatlted® f#ll#*»i»®. tm tb#i.i» ©aeli 
©o»4metimg t&i? rnpprm^^amimtw em- telff SB^ tti« 
eal «3i^ f®sal-0m.» to®l€ #aly f©if %li# s®ady,«ti»g pa^t ©f ©aeli eyel#« 
Mt %fe« t»®g.lsaliig ®ad of #«sfe btilf eygl®^ wii®«, th# plat# 
p@t#atlal la v®rf 10W» feli® i«ipll£i©mtl©» faiet©r» «ir% wmrs' small* 
Thmj mm.g.@ «s r»pM pot®atial &&evt^0 yuM 
ar© i»«lati'r@ly e®i3,«t-amt dmfisg tb© of plat# pot«B-
tlals* fli« ©f tl» ©hsmglsg a l^lftm&t&v is t© 
lib© wmpwrnmrnutma. ^ If p. m-mrm & 
eoBstftist a fealf #«pQ»eii%s., ov®r all 
«®etl# « »i|,iaa-p# wstir», tea% %li« #1to.sgi»g aisplifiea-
tion Jtftetos« will #®g#ia©3wt® fcial® @©»poii®ia:t tm a fom 
elas®ly .r«»® l^lMg m m%tmm&%Aml wm^m* With tfe© eiips,ei%aake# 
r«ov®« fF©it tti® asi. witM ®l.^als wlii^h m>% 
ettt off tte® fei? iOfe appi»@#iii|jl® pmrt of th.® ®f©l#|,, olis#-rtr»« 
%l©ii ©» aa 0®©lllos0#pi® ©teows « ®tiatt»©idril 'srarltttiQM of tfe® 
Ag: ©itli0F g l^i. sigfiml b®««®s 
tmmwmnmlngLj- a largnir portion, of ti*® spading 
fealf" ©yel# t>®#®a#s iioa:®©ii^ ia#%lBg, &a<l tli@ ir«'r» jroF» 
pciFtioii# of li«lf w&vmm «#|^f«t#c! fejr 
Ste## "botto. e8.%ti#€# f®ai0w#r® »» til# sail# t:rp^ &t Va«iatw 
tiiti®,- mnd siB:e« « fetgbt»r plA%» i» applied %o. tla« tiitj® 
with m mmwrn^Xlj Xm-m iwpllfis«t4<m fa©*©*'., this t-a©t©i» dmfiag, 
©•ori^ s,p#iiAi»g ptarts of ©rneli lialf eftl# mmm% kair# Sffpipexlmatelj 
fh« ».«« If %lai« Is tli« •©«.©»;# a«ei«tag also tts« pl^ t® 
F®8ts%«.a©#s ay# s.toi.l«r2if :r@3lat««,, and. tliat mm av®i»ag« va-lme for 
«aeM mmm li# it Im p#s«lfel» th# 
®my to* -«3ipi«®»e#€ man 
fil© me«mrm.ey -or this #ii#»k©# fey maiatalaiag 
©«® 'giPi^  at groimA w&il® a 
asd « applied i® »»g«tlv® p©%«a<Jlal 
to tii® 0tto«r gipid* A t&e pist^tial cllff#i*» 
®3.«# of tli« grids*a.if feh» al.#.»^»a.M#fcer# m««tl la tb# 
©irettiti, tmai«s%#4 fch© fli# wmm Imitiallj 
fe»l«a!»»4 »t .grl€ 
•13-
Tmhlm I 
sfiiAfiossHiF s«i® f«tsifx,Ai» mt> mmMM ^Qmmm 
Appil®d 
aowai'''' "' 
0«-9 ^©1%^® 0*0 m aite#F#s £l«:0 m «MP©3P-®S 
*•0# 1- g,2 g»€ 
4*2 
B*0 #•0 
-•0»4 ?*6 S#4i. 
•0#6 §•4 10»i 
-.0«6 I1*0 ia*0 
-.0,7 Xg.6 15.9 
«»0*8 M.S 1S*« 
-0*9 15*8 IT.S 
-1.0 l'?»4 19^1 
IS.9 
M p3,#t.t#€ fwmm Wmam sbowa tn flgui*# ®« $lj,i® 
«li#ws til# aeaifly ,l.im«ar ^twrn-ma. thm 4iff©ip~ 
ene® mt grlA p®t #a%ialg-aRd tfe@ ana -eouflms: 
th# alspllf i®a%.l.«aa of . A a^asmi?#-
aemt ttf %l4# of felt# wmm aa^® 'bj applying tli© 
«am# mm§m%tve pa>%#sfeial. to, gride. AgsSji ti*@ gi»M p®%«s-
tial wttU t wa« wltta m -rolta®!;#!*,-
&n^ feb# «#t#r '<mrwmm% wmm fey msiag %M# tw®»ty 
»t<e3r®«pep# »#t#r «ow«11t ia tfc# 
A #!»% of %ti# ©a £011©W#F isosllm^aFit^ appears 
im jfigmr© Wlii®a tfe® %ufe#a w®» ts|;®re^ageai^  %h.@ mm%mT 
w&m tm thm spp©#ite 41w«ti©a|f ta<lf@«tiag thmt Wm 
-14. 
OF cs'i" om vohmma io»OTBAiiit*ir 
trtd Mmter 
0»0 OmO m 'aap#!*®# 
-0*3 0»5 
-0,6 Oa*? 
-(>•9 0,9 
*1*S " 3.»,2 
»1*S 1#S 
-1»S 1.7 
-S.4 g,l 
•S*1' 8,3 
-"#»0 
-•5»0 S»3l 
-«»0, S,4 
"•T'iO 3«i@ 
-8.0 3.9 
-9-.0 4*1 
^•S 
-ISi.O 4.4 
••16#0 4# 5 
»1.8.*0 - 4*5 
-ai*© 4»S 
*15' 
Is largely a fttn.etics'a o.f femte# ©l^ anMst^fl-sttes# Xia 
fflsfi M#a.l ©Irmlt tb# womM F#aai» mmr-o as thm 
grid p©t#a%i®lo ®f tm%#® w#r® @lisiBg«cJ» 
By mslmg data f.^0® tetli %mM#e 1 sad mn i4©«- .of tto# 
€#irS.ati«i fift®* lito«ari.ty mmj fe® ®fetm4.a#d».. A% ^,3 
volt© gria p«%#afci«I|, %iL«s emwrm.^ Is/f *0 ffii,©F0aa^r@8, 
whil© tfe® A<iFfi-a%l«a fr®-» :is <3:»S »i©p©a®p«F@«» t%® 
©a.n'®iit ratios tmdlnalj# tM# a©sltii#m-ri%y im fit-# 
p«ir €'«»% ®f SiallarXy.^ at -»0#@ wits grid 
p©%@atiml., %he is 0.»t «.»il tli® 
is .l.S,:«8-. S&#ir imti®' lsdl@a%0s %li«% feh,@ 
»oa3.i»®«Fitj .5#f pw *t iwt.**#€*siisgly a^gati'r# 
grM tliis «»#!' 1ft#@o'-es s«ail®F» 
fto# mmwrnrnt «f tM# «a%l3©#« t&IMww ©ir©mit maj- also 
%® ©fefeal^ #d .fy-GM tafel# -l.* Tt» im « cai# »«g©lia grid 
r®'«p.iy«f3. %© -ototRia a. diffsr^me# mt wits, 
is 0»1 aler#«p#i?s«» 'fMla wlm® gi»i# p#ib«a%-ia,i ela«.ag® pi*o4m<s®« 
a. 2*2 ia fell® A g«iit ®f se 
is iiikdi®afe#d» m© l#a»t vftlii# mt g«-ia ia<li©mt®a im ttiis 
%atol€ is ®«f» tteiwa lf« tto.® s^asitivit-y "feh# mrn^fh&de t&H&wmit 
«tag® #aa «lst# %m «^aim«.t©d tum dmta im !.• Tfcia 
smallest #ivi®i®i om thm gaiv«mo«®%#r ii,»#4 witb th# 
«Qmi^ «m% wm©-on©-att*.*'t#F aieraaap#^®# A €®fls®tii»i os*® Imlf-
s^mle diviaicm wa® i»#aflily #is#«-3mifel«,( »»dl if « griA p®t#BtiAl 
©liang© af ©•! ppodue®©' «,•'-emFreat of • mi.©ip©mmp#r#s, a 
g.j'id p.©t«mtial efeaag© of %/Vf6 volts wcmld to® r-«<|alF@d to 
prodtie® at e»i*p©at of l/8 'ftola gfld 
©tsamg# ft# Ity a ®f l/l"?® «$,eroiiap«i»#s in 
fhe cm# a«.g©l» griil F^slstor* la 3E»«m4 iftiwlb«FSn tb® eatla©#® 
f©13.©w-#-r ®lr«5ait «aa1&l#s •& eaFr#ttt ©Jf 10' to w@m.&.%.Xf 
d#fe©et®d m @o«p««'att'r#ly iMS@ssitiv# 
flh.m l#®s, is 4#g:ir#i.jp. gi»l€ r«slstoi» wm.j 
elia3ag«4 to & mm&lX®T mla# m. awitefe# fliftttglag to a small®!* 
grid toiats resistor al®# tti« ipams«- of ttxm ixiwtvwmmntp 
«!»«!•« a mtmt iia %li# r«sisfe#jp to j»®a©li tfa# 
gi?icS' e«fc®ff p©t@atial* fli# eatlsad# f®ll©w#f>a air# ent .©ff wli®a 
tto.# grids af»® i^ g«t:lir# wltb. r#®p#et to th© gFo-%i»d 
of %Um- ^tol8 mmma.m tlt-at. #m tfim »#«%• ®#»#ltl*r©- raag©^ 
a. thlrtf mle»R»p«i'# eMa-ag.® tm ^uwvmmM is poss±l>l®j 
Willi© ®m tli# %'b® etaa»g®s m.wm sixty and oa# 
teuiidrsd 
,A aiiapl# ImlJf wmvm ptrnme- siaipply is for th# mme<mda.Tj 
#iiissl©«t aaltlpli#!*# fii® fll%«i» 1» ©.f two eo»d@ii,®«ys> s«parat©d 
by a r#®lst©«'- wMefe als@ jpmetioias as thm r®giiMtl»g resistor. 
Itt til© voltag# atatetliaiag sfst#«# Sim 01^ aiicl 0G3 
tttto# ar-« la «eF@s.s %.h© #a« f©lt. .supply foi? 
pot#tttiiil stability.• fte« volta^ dt"«rld@F for tli® €fii©d;© 
|iofe«ktta.ls Is at til© fflaltiplS.«t» ®o<el:«t t© mliil»la« tfe© »«Bib®jp 
of ImmAmrn T%m p&@%tiwm aiii® of fh® pow©F supply %& gi*©tmd©a, 
to k##p thm ?0ll®w«r ftlrcmit »n«l tla.# a®t@r- ^•omsd. 
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whtlm %li# mmgrntlwrn 1#«4 t# tfe# tmfe# tm 
Isrotea by a *i®^®swit©b, tli® eow«r 'Uovtmlm^ tfei.® twfee is 
opem#d# ?h@ swit©& ipra.8- »pi@li tw© &t ttirmm times 
far%li©3P ttiam fM#: «lia»®© feiss any «ie©i».g wli®» 
til# «ia® tJs#«s«a€. 'mtt is tte@ 
ggti##.! gy-s%«» 
iM.iw Liiimpiii -AiMMNNigiMaMcaM^^ .liiiirniniimri ti c^uMKiWiiiwi' 
til# #3Eiiitiag of %hM flm©iri»©%®i» 
is ft ll#etf»le a»4 a«ip«.^ wmprnw Xm^m. t© 
lladley -mmd mmwmt^ -rapai? l««ps mitm e>ow»©iily msed %© 
#a:©tt« llS.)*. A f®©a3. 
Ims is tbftt €i®%a»#» aifffty fi?o» t-la# aa^ 
.ia fF#a%- of t*# tb® li^ t 
pass«a feward. tis.# smapi# a»d fii® mm%&r wTat^ii 
^ri'T©© th# rotating sl»tt#r &.wm ia tlae 
fM© sim%t«r »%«.%«# te#tw«#a a wail, ®i»r<ili p»f>% of wMeti. 
teas twess -fte# p«3WBit» liglit t© pass 
«!,# p«ir Q-t te#l®# mmA illiaiBat# m simgl® ©wrefet-# i'csr a 
ejmlm of »t#F ®p©*«tim» Bm:Timg %li# »©:«* «im«fHfeeF ©y@3.«., tk© otb#F 
is A »a®l im of tli# 
mitwmttmm pitmpmktm til*ffliii»..tlm #f tMm tmp a*i€ ©f 
tli#.s« Sine# %li@ timnt aad M®fe of tfe® la# 
•»<! 8®a%fe«r light.|f a ^©v»r »»ir %# €r©p:p#cl w#r 
-«ta#if %.©p* tM.m fei« two whieii saepos# tli# »oliafei«ft|, 
•|mt not tli© «dg#s of %li« ©mwtt#®# Whmm iM ia«#, s«'€st«ii€&rf 
^ i^asim »w3ltipli#r is mtooT© th# and mmm® flMOTmmtimm® 
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of tfe® la fefe# ©®11® will @ti»ike tli® eatfeodl®. 
A jftlfcer fe©M®r Is' 'a%t»<5lh#€ t® tfe# Figli't aid® of tH® wall 
b®tw@«ii @oap«Fta«»t-«, mad .p@i®l%s wlti^ a transmitting 
jfilteps t© -F#a.€tlf «baBg'®€ wla®»;frr©y- .tbe e»v#r ©f tb@ 
®®i^ 5.a:r%a#ttt as fte® ttXtmrm will b® wltw 
abs®,*%log ar# %m a stotlai* f iltw liold®!' tm 
tfe© Mltl|pli«F lieM#.i»s ap© tprlag 
to wsi*t®tt« ttii#i»ess#s ©f staadtaiwl -fcifo Imelfe 
tw® ia©li f'S.lt«iPs» •«!« fe#«w m#ar#^ %!»'©• m-pmr^trnTg mmj b# eoa-
tj»oll#d toy & mevmtrn. rnim wrnmm mm th& Xmmp sld# of %b® 
wall# Thtm elit i»- iWB#iiat©ly %h@ 1@»®, 
and Is iiti|mst»d iPot&ti».g a wl*»#l ©agi^ -av^d: wifelfe mmm-
#qmal €lvisi#as itlimg its and a pmimttm 
T#a€lo„g of t@mtlia ©f dl'vlsl©a®» of th# 
wli«»l ®®.w® th® slit e©m|}l«-fe«l.^ a#i*os# t © tmm b^alf im©ta rnprnrtrntrnm 
j| dlmsma:. of tl» ©p%ie«l Is mbGwm ia ftgmF« S.» 
Aa maxillalyy ifblete lspf«ov#® tli# i»tlio.d ©f tsakijBMg 
»mll f#adiiig« im lii®lm€»d iB %ii« l»s%riaa#ii%* It of 
a «tajnd«tfd ##11 a.tid m rnl^mtrnm^trnvm ar# 
e®inx«»t®A thrQagii a f'hl® fej-p# ©f 
S'»l%©li 1» ma#€ siB0# t ii® mLTTmmt pi»0i#a©®^ ibj th# pliotoe#ll wti«a 
t% is #3^.©«#4 t© »o©a llgfefc iB gy©m't@F ttaaa tli© immg© ®f tli# 
^h« i3fte®%©®»ll i» i««t«ll®a €iF«©%lj t'h© 
wMfeh will msaally eoittmiit tfe# solttti®a of wm^mm eoii.e©ntF«%ion--
1» tiiia %li® teeaa ipiisaiag "tliFoa«li t'h# <smv«%t# styifc©® 
fh® plM»tov«J3.tai@ e«lX» Ani mMm-gm la tUm hmmm. 4m# to slit 
wlAtto mdjmst»a% will m «lia»g# to tl%#. e«ipip»a% #;Etst|jig.i» 
tte® e®ll mu&m. tfe» mt%mU i-s el.#s#€* 
Sia©# %%m plie%o««ll mm-^nAm to tii# total Hl"BMliialsl#a 
pft«slag thrcia^ %t ©listeftte® tfee of silt 
#fi?0Fa. Jf tli# slit |«w# 4m aot ^««ata a.s tjieli? 
posltiio®^. I# ®i»iig#€g, dF if tte,# spf'lBg retmm do#s ii»t aalmtain 
a eottstaat %te© »i©ri@iEt#t®r r#a«liag ©» • siSt .atl.Jtts'b--
umn% may m&% hm wlateA t© Mhm mtjftUtms 
Yfat# @» tti« band, is ind®» 
p#a.«i«at #f Hilt if ita sttpfae# lias a -iialfom r®epoas#» 
A #li:##l5r w«» md.# "tej a .sBiall fe«dm on %li« 
©#11 wMtl# it wmm eo»n##t#a t# a •&#» tti® @©11 was 
aov«t% %l*® llglit »»#% slil.3rt#d til® plioto^mFfa.©#. 1© appr®#— 
iabl© ©tiai®;# Is »%®3r iNftaaimg wm.s €l«©#i»ttll3l#« 
il pl«it0v®l.%ai« ##11 »«t t». mlf td a low i^ sieljm©# 
If tli» ©tiir:F#a% t« %# •!» pi^ iipoptloaal to 
ilglit-* IPh® «ls;«»a la ge.«MS #l.#©troai«s t#xta, 
fts iyd®r*s^. &Um timfc Itmrnrnwltj ot wltfe vempmrnt 
to Sjs«ldeat light ilxm ta acb3.®ir#d onljr ifltto. » eiremlt ilS}.. 
Howervor, tla©s« als© show telist «l#vlatit©a fF«^ liii®ai?l.%^ 
Is verj all^ % if « l©w :r#«l«tam!&# mmtmT 1« ti8#d* Stoe# fe^« 
l-» latsmsltf' poFfetm &t Vhm wifeli an^ r&mlmtum&m is 
eo'fflpm-ratlwljr li».#ia.r, a»d th® illi«iiiatl#R Int^mslty «»©€ .Is. 
wmT"^ lew Im %til« mp-parattts^ tli® F#spon8# of fell# plio%oe#ll m&w l>® 
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r#g;»rd»<l mm pimpewttrnm.! to th» light @t.irlkSmg its 
l?ii« fla0:rt»®%®f is M&nmmA la a felaefc inlsfeed 
t-wetttywn-re ia^#® l«is» »tmmB mm^ a tialf Sja l^it#® aa4 
Sja.eli@s A. la©& ste«#t af alumliMaa form® 
a a?*igid lias© f#i» fell© TOtey «d amd 
pi»©v»at8 d.l.»t©»t:i#ii of till© fe0X.» %©tt«l»g 1« dlftd«d tol;© 
tfeir#® e«pa»>%a#ii%e#. fft© ##atirai mpm.&% lions#® turn »<it;oF and 
»©i»emi^  fap©.i» lai^ .|^ aad lw*.« m a«B!ife#i» of laolat 
veatilatiag liol#:»«. fit® ia#fc#F dytir#® m «iFaii3.«%lag trnm ao 
as %lt« sptle-Al aitttttw., mna. Is e«3M».l«a &m F«.tete«F ateoak aoumtimga 
%G mlnlmtmm 
ftei® siia,3.1.#st «».©l©saip« is ©»• tfe# mnci fmm m laiag#fl 
eoatmlaing fell® 8#ieoaamrf Mtlttpli®!? fli« 
l€y#®r of %liis spa©@ 0o»titins tli» l3i®l<i.®r8,. fcti# 
filter wii til# pti<o%#v©l%«t@ file Imtt eo j^^ a-taeat 
1»« A tilag#A mwrnw-f. wWLnto; mm.y hm toy pttlliag 
fe li,tmg« pltt# fM# soir#!? is pr0vlt#cS. t© tin® lastifw^mt® 
mad swlfe«ili#« wMeh atfNt Moiat#'d #» a. toafc#li%s psael te©l©w 
%li® 0©v«t»# ©»# ffit©i»©»M#%sr tli« 4.#gr'## of eathoa.® 
f0l3l'®w«p eli»©T;xlt matoala«®| tte© o-p j^fetlng ©mly wT&mm « 
swltali is. #feows tli® p-ro#tt©#cl bj %fe« 
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photoi'oltale *Fli® power swlteh, th# grid i*@slstor swlt©h,. 
and two tjaiaaeing p^tmxktl&mmt&w^ ai*« «.!» ©m thla pmmrnlm llee-
fcroaie eip^mlfcs, laelmdisg til© la»p ti^ .»sr®r»«r,r tM# 
V0ltag# Biipply,, and tfe© ©at oat .i'&.lXmmT- &Xwmi4.% m.wm ia tb# 
gpae© ^©low tlae iastimaeiit |>axi#l..* 
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tit® 
la mml&B "fell® tb® l©#t 1,® ©p©a®d oy i»#« 
».©^ea tiae mtt&h. ®m* fl4# m&tmmm &t p©*#r ®h©mld b# 
th® IIS volt, alxtf efel# rnipp^fm S:l»e0 tli# "rupoip 
Xrnmp ^«a0fe«s tml% a% 3.#a,st fl-r® 
«ls©«M m.mf mttmmpt fc® tak# i»@ttd4iig® Is «ad®. If 
til® waifciag p#f»i<id is t#a or isiamt#®,. -is^iE^.eFafettr© #qmlll-
bpim of all p«rt« will li# a®pf»oa@lied, Siasi p#ad.ings will prol^atelj 
to® sligMtlf nof® r«a.la%l#.# A single mfttmh. mtmrts mottsTp 
tnrmm mi tim la«p» mmA mppltmm p®t«atisl %o tJi# ©athod# follow®!? 
«,ad «altipli®F titto#8« 
• After til© wmrwmp pmTtmd .l»s «l,aps#€^. eiiv«tt®s eontalalng a 
©tamdsri ar® ias#i»t#a., tli# riglit ©ov#f el©sea and th« 
few»iity ai®i»©aap@i'« mmtmr to E«ro, by th» two ^lanelag 
.Sa®@€i«t«lf It# 9mm of tte#s# p€it«iifeioii®ters 
is a wmwntmr ©ontTOlji, tli« imtl© te®t«r®aB th# two t>#lfig approxt-
»at«lj fetmd(:F»«l t® oa#* will ^mlekly lji€teat«,> 
to feh# of tli® p©%#B%li3®«%®i»a whieM will 
pwrn-mnt ©mfir«s% ff»<w eimtmttns In tl4# ,ai#t#:r, or am 
a.'asilliai'f* m#t«r of less stensitlftfey mmy hm G&wm&mtmd to tl4® 
blading posts oa tn# .^|5jiai©l« A toggl# ©wltelj 
feowii-3?<i tto# M@t«r eoaii#®ts It tb th,« ©mtlio^®s of -411© 
•SiiKSI-p;Jja til® -©pp#®lt© tUm ©mthodem mrm eonnmtmd 
%& thm Mudiag p^grt** Wli« •ttsiMg mil lss«ii®itiv« «•%©«•, it 
sfe©iild sSmw a mmm^ zmro p©t©»tl«tl dlff®r®ae# of tin# eathtodes 
before te# operator transfeifs to tlu© panel setei*. 
l#xt, a d3?op of tUm tmmt Is add®d to tb.® 
e-ttv®fet# Bearer fetoe- op^rator^ or tills issiavett# is r©«oT#a., 
fil led wit% th® solmtl©!! mud#!* %fst, and r^plsend Is, its 
Tlje Qompmrtm&nt e©ir®f is ©losed, asd th# mmtmT should iadi©at« 
aa laabmlane® of tlt« eli*©mlt*. ia by F@galatiiEi,g 
tii& widtb of tJi# Tai*iabl.# #lit» i r#adimg wiii©h Is proportio-iml 
to tlie slit wldtto mmj takm #ltto©i' %b# ia tto.@ 
pliote'Toltmie e#ll ©ifemlt or dlreetly tr&m %lt® ©f thm 
slit control* Siiie# tli#' «atfeo&# foll©w©i* elre-ait ia r^stormd 
to its original toalmBe^i ee»€ltioa, muj aoa-lia«arity im it® 
r^epoas® ie aa€ ^n%f tfe# liaeaaritj of tti® umltipli^r 
tmte# maci th# slit mmnhmnimm ot tli© pliotowltai© circuit <eaa a-ff^t 
%%& fi»al r«a.€lB,g» 
tn an mlt»Kim.t© »©ttioa, wbleti is l@s« tfee d®» 
$r&0 &f ns^lase# is ssstia«ci pyopoFtionol to thm f Inarm b-^ 
c@iie# of til# solatioa feaing tasted. Otwrioasly^ th# noa-lineai'lty 
of til# ctatbode foll©w#i» ^©ireuit^ amd la»p imt^msity flmatimtions 
will a.fjr»et tb® Feswlt to a ,g»«.t«r d®.gi»®# tl»ni ia ttm prmvlouelj 
d«s©ril3#d WUmm ttsiag tliia sfst^ai, iipr#|pilaritl®s ©f tfei& 
slit sjstsiB ©r pliot©v®ltaie eiafewit fesiTe no ©ffect.. Viil©®® am 
a«jtlli-ai*y met#r #f .gr#tt%op rs«g« Im ummd, t:«i® ay®t«m is ll^.t©€. 
to m. si®4ii vairtatiQH of flmcii?©se®ae-0 in tb# saiapl®«.w la tla© 
method whlcU i»©stores- tii® •eatii-od® follower to m Tfts.la»e»d eojsditioii 
«ft®i» #aeli ®ajapl« i« a4d#d^ a i«®t«3P <&f g3r«sat s^nsitiirlt-y say *b© 
m®«d» Ytola do© is mot limit th# rang# of flttcir#»©©at samples. 
sine© the circuit ©oattames to respoxid it is emt Qtf 
hj I'ielatl'rely larg«& murrmntB in the i»iltipli«r Th.mmm 
carwiitis approacii the valm#® wiiietoi .not b# tml.®®® 
seriotiB iimltipl.,ier t&tt&m is 
a, E^smlts 
A wmm *ad eo-i^st-nnsts^p ma lag -a s#©«a-
dary ©sissloa woltiplier "fcrnli® mm the flmoip#®©#at ©©aaiti-^® 
a»d witfe a emtHo<i« eir^mit t&w imp#^3ai»e« 
anteliliig %# ®wit@ti tli» tufe® omtpttt ffT€m &mm 
tmTmiMWLl ©r a mm^BT to tto® otlxer ia sfn^lipimism witli tfe® ©ptl^ml 
0wlt©Mng« *I®slss tfe# w#r® mftd# to d®t#«®i»© it» 
TtmMp&mmm t© m gtanAaii*# »at@rial* In testing th® 
TOspons# 0:f %li,« saeliia# a &t «iwteiiiE« smlpHat® im. dis­
tilled wat@F wa® piempmwm-A fey fi*of««so3» QX&^jm Br#i*a0tt cif tit# 
Foods aad 0«pmr%®#:at» 'Oa® O't this solmtion i» 
tliirtir ©mtol® ©f €istill#d w«it®r pFodtte@d a dial 
d@fl«©tiom forty <tivisi©iis #a a ©«>wa#r#i«l' photofl»oi^»®t®-r 
la timr lmteo«*«toiy« 
•fl3,« qmtoitt® ©mlplui-t# #0liitl®a was to ©a® payt in 
om® lliilidp#<3 pa^ta of <iietill#<S water, a»d tb.® re®i.slti»g <lllmt© 
s0lmti«»« a.d€@'tt 4irop.toy da?0|» to six milliliter® of distilled 
wmt«i* in & ©av#tt®» A ©oming S8f^ S»0& wi filter was 
n®mA. to «to«©rte "risitel# li^tj, aiid m Ooming 30S, 1.8S mm 
fllt#r pTrnwrnntmA a©att« ©a «ltmvi©l«t ligJit froa r®»etiiag th® 
-ts-
amltip2.i#r twfe©# RmMlnQm were tak«n. on th© m@tea? indicating 
thm pbo%0v©ltaic @«I,1 as tb.e width of %li® llgkfc to©am wa® 
Vftrl®ci t© F#balaac© tk© eathod© follaw'iei? eircmit* %%rme trials 
were in a om repTOdnetbillty* A trntMlafclom of tM# 
results follows* I'h® miTTmnt •alu^s shoTO ar# tb® difrer@n©« 
hetmrnmi the .©rigisal of %ixm pliotovoltaie cell with dis-
tllletl 1» eOT«%t#g, asa, tb® es^i'reat produo«<5 as tli® 
olrenlt was refealaiae@c!# 
TM-htm S 
meoiiXKf® ai:SF«-sg 
Drops or qulBlTi® 
stalphat«- aointiga. , frial" 1 ' ' ' a'/'^  ^ ^rittl'3 
o 0.«0 0#O 0.#0 "iiafflp*. 
t ©•0 0.0 0*0 
4 .o.,o 0,0 0*5 
6 0#8 !•© 0.».5 
S 1*S. .S,..4 I»6 
10 S»3 S»7 ,2».S 
m • 4»@ 4^3 
14 @•0 •6,.0 4,© 
16 T»<l a.® 
IB 8.0 8»1 
20 a»9 8»t 9..a 
22 9,1' 10»1 
24 10.. 1 10#S lO^S 
26 10.7 11.0 11.8 
28 1X.S ll.»« 1B»0 
SO 11».8 •M».lll» 12»4 
M m^wwm ®lio>wla,g thm i*«latlciaglj.lp to#twe#ii. the tlnovlm&te'i? 
.ip#sp©n.s« aad tii# ciutelm© ©#»©#«%?«%Ion is shown In 
f* Oalj €m%& la trial S tii© abov©- table ar© 
plotted; on %h.€' gTm.p%m fli« graph lllttatrates the nm&Tlj lin&&r 
F©lfttl©tifife.lp of tlie readtng with. re.sp#«st to eo»e@»«-
trmtioti# Tti© de'i'iatiom -froBt lln^arit-y msy hm largelj aceotint®d 
for l>y the teohsiqme um^A In adding tb® s«.lpliati@ solmtioa# 
Steee tb.irtf dyops tw&m teli# pip-ett© to add .solution &t& 
to sn© tilHillfc«.r, tlie first dTOp.® w&w» added to approxi-
®at0l5' S*S &f BQ:lnti,Qm$ th# last to 6«.5 mlllililsers. 
If tb© lower p^rtiea .of tUm gmpfe Is ®xtim|>.oMtted as a strai^t 
lia©, .it womld ladleat© ttomt m x»#6tdins -of IS ai@roamp-e^3?©s should 
faave b#©a ree^fded im-®fe#a,4 #f tlia ll mi©F©a®p©i*@s a@t\ia3.1j 
ob.s#rr©d:.» Tlies® hmwrn tli# mmm ratio as feb© "roltja®® ot ©olufelon 
at til# feegianitig m.d #*k1 of tli« and sMo* ttest a graph 
•@ovTt^&t%4 tor ttm •©Itm# would ©;loeeiir appr'#a©b. a ©tiralglife 
lta.©« Foi* fh.© e«>aii«n,tipa.tlanis of ftttoln© sii3.pb«,t«, thm 
T&sp^nBm do#a not S.tt«F®aa@ mifo-Faly, bm tii© estliode f0llo.w®r 
©li»©a.it apps^a<sla»s emfe©ff«. 
te &t toe ga-laed by a ©OBparlsoa 
witli th© pb^toflmoFoseter* 0»© 4rop of n^iiiia® smI-
pliat# 8olTa.ti0» la «m'bie e#ati.i»t&r8 ©f wftt#r 
pFod«.©©c1. s d@f3.#©-t.l®m ©f" f©rty d.ivl.si©iis ©a a »et®]r with a total 
#f OR® laia<if»#d di*visloBa.» la tto® fa,«0rli»t«i* Imllt tltariiig tfe© 
eo\ars® -of tii.is ln'r^stigatlan, ©a# dipop ®f tli# sea® qulnlti© 
smlpbate solutlom 1» six fe«ad.r®'€i ailllllters of diatlll©cl water 
pjpodM-eod a ®ix mlowaaii#?® ©ui»jp«i»t im a tw«»ty aleroaap#!*® 
aad prodtte#<i a <l«f.l.##tloa larg«t' tlia» l\i3.1 seal# wltte a po^ytabl® 
Leeds «.iwS Wortteop TUm galvm»-Oii#t»j? m«®d was m 
•27^ 
©mail 25© pmr 8«ial« dlvi»i©ii 
mmd not m #»lieat% iil^ mmnBi-tlwltj 
• thm, Bmr& wmmp0mam of tfe® lasfcmaaeut mxbmemmZj low 
is «ppR3r^%l-y tfe# fssult of ©lisag© tu %li# s^lm-
%i0m» M %»s«i#at r«#p#as« i# pr0i.m«®d» Ibmt; ttols rapidly aafl 
afc^adily drops t© ia€t#a.t;ia^ that a •etommgm la taktog pl«,e# 
Im th® flm®f^®©©a«# •«ttlsslm# 1%# IP1»© ot tti# 
®lM@lc«cf,waft f e®a%lgmd#, tmt fefe® 
Al»app®«-r® t»-0' yapMlj fe>x» aay iijppreeiafele 
ehaag® t-# o©©«t3?# ®Jcplattmtlo». f©ip tMa Is offeiped*. 
""dial diirlslojas* §Lrm #a%i»fa#tOTy sei®a-
tifl© -ffe® ®im« of €»ps will wmwy mitb th& elrmimf&rmtim® 
of tti# plp#tt.# ^ip# an-A t# a l««8@r 4«gip©#, wltli tb® mmotrnt of 
lltimld 1» th#- plp®tfc#,«, ®b« eo»i0i«i«l aaehln# was »ot readily 
•awallaWl# f&r a noi*® «m©tlag :eo«pai*ls©ii ^imm dial dlvlslcsns* 
to walmat# mm rmge of tli# a solmtiom of 1 
»1 of til# prwricjiaely msmtimmS Qmittim® amlpliat® solmtion was 
-acid««l. tm 10 «1 of dl»fclll#d wm%©r, an^ tfals sototion wma Aropp®« 
into om# ®f t1»® fa^l# 4 glvrnm tUm r©®ulfe of this 
t®8%# 
•S8-^ 
4 
F£TORi*sfsi mmm 
'Grmpm &t quinim# 
smlpfeat* 8oluti«t 
Olf ia 
pft-ot®volt«iii e#ll murrm^t 
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a. 
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4 
5 
0 
JS.#6 
7*0 
10.0 
11#4 
IB.O 
IS,'? 
l.t.9 
0»,@' liiCFomi^^r#© 
fH# raag® %to« is gipa.p%i©mlly ia41e»t«d ,ia figmr# 
io» fte# iaitial. tMm%mmmmt is a^ie-ij lin«a..r# amd th# 
wmxi^m 1» fit®- wti«a 6 'drop® ©f tb@ 
soltitiea w«:S ttda«d td tn© S.» ti»,®8 a» gp®«% as 
©oii©#Bt»ti©a o« til# e#iM#rel%l •pliot©f3.m®.y>oai#fc®^r» 
m# tlnrnwimm^mw i# m.m'y %o op®i»at«» All «wit©i»®s, 
fjo%«mti0m®t#3e^ »a€ si€|m»fem@nit «i*# ft©©®ssifel®, amd, 
it is hojNtd.,, ©0»v#iii@«tlf l®©a%«-cl« TUm mxvmttme ar# @3Q>os®€ toy 
#p«aiBg %b# •mm'mw mmA m&f to® F®aaily #tofimg»d« Rot»%loa or 
p©t#atl0»®t@i» ©0fit«ils ia a ©l'®.elwis® €ir#otim pifodu©©® a 
m®t#r wfe.«ii a taggl® switoH is towaiHl 
a m@'bei'- Viimt mm%mw is ia th« «it«'tilt«. Baefe ©l@©ti»ieal wait 
as ttie bi#i. ir0l%«s# supply^ ©f tfe© •©attse-d# follow®^ ©iremit 
-29 
1® ft i!©pa3*at# ©toasals, and that @fea»sis is fast«ii#a 
to tfe® teas# plat# wttls m©bi»# lat^reoimeertiSNI l#ads 
»jp# #s.1b3.®djf. ana ar®- 3.#3ag s© ttee iii8tm«#a% pan®! wmj 
fe# i*#»ov#€. wb-S.!.® ttt® ©oatimi#.® to tvmrntltmm Titmrnm 
f©ate:i*®® ©iiomia ,«a.1te@ kit# m&mj to #®wi-e®, wh.ma. 
tkat is 
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HI. DISeilSSIlG® 
f'b# puTp&mB' mt tM® lw«9tl||a%l©n wag a®! omlj fe® d®slga 
mud mommtwmmt a feat pmrtt&tXj t%m 
mma It tm tlia% •btet® aoi^t 
t&m% ®f tli# @«» pfofeatol^' %©at |>®rfo3«®d 
dttiing y®|p.3l«r ««« In « lafeoFat©s^yp, awS. 1,11 Is %"hat 
tt»« @a» mrrmw^mdrn IM ftii® «ms'fei*tt©feio% it sta.oul€ 
F«®©gttts#d t# mmm «•!#»%g airallatel# @omp@a@itti® 
w«r# ,m».«€ yatli#r tteaa oipieirlisg., a»<S w«l%i«g w^i«ii. 
woiiM ?©j? tte# a#t®r 
m8#<f is cuftrtatMlf 3.iLFg®f tH«a is If « pliyaleallj 
g»all@ip temd %#©» ftvatlmW.®# %fe# ll#it ©cjmld taav® 
%m^n «»€ tli# «tiy« liomsimg mlgtit Imwm b@@a mivm eiimp«.©%» 
or mmlt mrnvwrnrnM^ s«.©ii as mii#«l., 
Cl3| tea*# fe##a to :a«lii#'r# a ^igli@i? 
miipl,lfl®ati#a fcfeam is %1m «as« wttb th® eAtJiod® .f©llow#rs 
Wliil© feti© T®ltag# ©f a eatk©#® stag® is 
l#«s tiiaa mitf, ai^ tli« msmal mMml-gmtm :i® aad# ia t#r®is 
®f -VQltftgt sala, %b# a»p1ltfi'©atli« of a ^thod# follower 
aciay #«.sily Is® ©m® ImmAnBA or I.f %te® p©«®r san>l.S.fi®iffcloa 
is as %ti© pF^dmet of tis# w@l%ag# aad tUm. mtirTmtt 
a^llfi©#fe i#asp it will &ppT&-mm% -tto® eiarreat in 
ma^itm€# sin©# t&@ veltrng# ^la Is oft«ii Bemfly m-iltjm Fow®*-
is to p^f»o€«e® a mm%mv #«fl©©l;lom aayiiig -mij- finit# tim® 
aa<l fcls® eathoa# follower is an. exe#li#ut dwi©# for 
pTOfiaeing thm ptmrnr gal».,. ana Imving th# es©rre@t 
imp#daae# «ffl..tohta.g ©^raeterlsitles..,. 
m. aa^ types #f whieti. «®® a llgMt somre# to 
#3c.oit# »oa« fom ©f pl«t0©«|.I.p and mm:xll.iary.,» M#atl<sal 
e#!.! wlii#li r#sp»d« dl^««t3.'y t© llglit irarl»fel©»8 t« or%<^ »®@<S 
ia a terldg# tlal«# ar# mommttmmm Wft4» tfi&t %h.lm tjp® 
miw&'mi.t «jpf®e.t of ilght fl.it©tmafcl©ms« 
&ls i-s »©% *.lw«iya tte# ft i®ro l»ptit signal 
%& ©li^tiirfc^. tm »a.in.ta!»»<!» If a d3.ff«.r#««® ia 
tiim ©tti?'r®ut« of til# pto&fe©##!!.® m ©hang# i» lamp trntrnmBttj 
m&j m&aifj tU0 «liff#r#me®p sl«©# will protoaWj 
be ia#r#a##-d or 4#«r#a»®4 fey tbm mmmm 
fMS.m «ff#€st Is pr#.toafely ©a# of tli# of sllgh'te 
flmelsaatto»® in. tli# tlm&Mmmtm-r*'s Ibalas©# iaii0a%l»g a@t®p, 
tb:# l««p am*oti?aii:SfoMs».iE* WAm op#.r?*t#d dlr«etly fipo® a 
llji« with mmvmwm -|>®fc@atjisl .flwctiati®aa.» Wh-mi %h0 Immp was 
rmm&vwS^ mkd tUm flwoFiweter tmmed th.#s« flmetttations w»rm 
a#gli,giljl#.« A«-teasllf -OB® i# alw:ftjs ill«aiia«t©ci w:liil« 
thm sixty eia.®^r«at ia tl»» la^ is ia on-# €i^®eti.©®., mnA 
thm flwormmmmno0 ©f tli# otben* sasp.!® is toy %!i© Immp 
wh,il® %.m -ia th# opps@si%# diire-ietioii#. Statistieal 
Tarlation.® ia l«ap iat®asit,y aay €>o#ttF as on.® .l.a*p is 
m#gativ©j|. fof» ©xaapl®.., ®.a«l irai?i«tioii@ dwing tti@ 
•3S-
o%te©r Jmlf #je3L® hm Ttila te@,. would eontrttout® 
to of t^n© mm%mwm 
thm pimm-m %^#«a tli# optieml and th..# 
©l«®ti»0»l.e sirt%©lilB.g wmm aAjii®t#d, fey mslBg a» it3.«#t.yoiil© gwit@fei 
a»d -mn ®s®lll#»#®p®». *o lawaitlug tl» a®t©i* was •ol3®®rv©4 wtill# 
msCklm^ tilt® %ii» a«tli©d mmm aot «e#ia,Fftt» 
®a«»^g^ to fflfflftll irifcriatS^as i» tli® ®pti^al-©3.©®ti»0Ble 
mad m wmwy sllgfei tea»tliig of t%m -mm^oT woiaM also 
eaiis« B#t@r 
mwm aad It Is not 
%e adjust til# laeiaiaa i>o«iti©» of %b« t& %#ro# 
*m.m «if tfe® ia 10 Is tliat tliis 
®ay te« mvLmemmBfullj mnaom l:l®fe^d» Wii©a %ti« laf^®»t gf»l€ resistor 
Is i» .fMotnatioa® ar® «ppr®3i;Sa«t©lj plus 
al«m® o»# im%t divi«l©m|» wlsil® # a#O.##%t0a of »i.x 
dl'wtBl&mm %B pF©t«s04 a tilmtloa of 1 Amp »f tts# 
stilpbat® tm #&0 Milliliters 4i»tlll#d water# 
*fhi» Sadleat«» ttiat tfe# posslfel# mwr^&r dm® t® fiMetmmt t^ns 
tm mix &T a»v«B p®r®«at ©f this dilmtlcja* Wli#a mslng tb© lustra--
M#nt witb mt tta# ®»11#F gri4 registers, tfe.e fla<stmtloa® 
ay# Immm ootl®®mtel«, a«d mmm ©mly omtriteit© sli^itlj to possibl# 
mrvorn i» tli# reamlta# 
It stedld %#• ^•@alis®d tliat tb# F®©oia»«iid«ci mmth&€ ©f tBMlms 
F#iiAlsgs It po»sifel» to aelil#*@ gi?®st jpmng# nnd r#t8,l3n 
eoii#id@«sbl® »««altlirity#, A imj ©am#® tli# meter at®®dl# 
t© get aff a ts* .way stll.3. he tmkm laslag 
»ajiis%atil# ®li% %® feala»©« %fe® 
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. As a of ttils %%# eoaclttsloas 
Ijaf # %®en :r#eisli.®t:3f 
%m It is %mllA « msimg 
a «iiisl©a tml# a® m© tln.<&Te-»cmn.m mmnmt" 
tlv# mlmimmt# 
Bm 1 siagla »®eoii.dary ©iaissio» tmfe« aa^ "b® 
p#«dily toy ft titm& <m.m sM# of 
a toFldg® circuit fe0 aaotfe®ir« 
S|ift©li,i^sl«ati©R %li€ witehlag. witli optinal 
s*ttelilag of ttim ®x#i%lng,. «ay fe# F#ad:llj 
aeltleved amd Mslataia##* 
4» file •astif# %mm%mxBmmf» mrn.'^ hm pmT%m'b%m and fflay op®r-
mfe#a fTOM a mtmmAmw^ ntxtj ampply# 
S» e«a|»ar«tlir#l;y 3,at*g© fsage a»y "to© #o.wblB,«<i .wlfcla a 
a©gFee €»t la tli© 
6 m of r#sp€tti®# %o s#lmtioa ©€m©#»t.ystl-^ wy t>« 
.ftppF®a®li#A«. 
of tii« mmQQ^mAmwf mmlmmtma. 
im,iltlplldi»» m pcw «r sapply l»pr«v#s 
8. ¥#ltag» ©f tfe# pot®at.lal mLppljlng 
#ttrF©nt t& 1®^ «3nfclLin||. tts.# i® 
d^siie^able. t%# laete of tr^l.tag® slimtoillsfttiQa for ttit« lamp 
is tto.® laaJoF liaitatiom oa a-©ett3?a.ej,, at. vmvj low coa-
e©iitrat aacl om g:TOat@r s@asitJ.vitj* 
»• A •©»%!-»€© foll,ow«r is mm @ffi©ieat system; 
t]raasff@i?riag «ii#»gy fF®» a s^TOsaai^y «»i»sloii miltiplier to « 
mmoh l©w#F iwp«4m»#e d@vie#,, smeti as a »@t©r« 
VI.» 
'0r» Wm Em. Ca.» S,» t© ©«p#@iallj tlia»k«€ for fela 
msfailliig «ad for alwftjs walmatol# emmsel# 
ar» ifefai#! e©l««fta was gr«.el©«sly Eoipftil wstM ad-rle# 
.eoacsmiag »«B,J details ®f tli® m^'^mxAm-X eonstraetioii* 
ftrstefml ©©to#wl#dg#»#»t Is also giv«i to safij 
oth', Sj, wis© Im*# #ae»ttf**g;e€ »«€ #h«?«yl'ttll:y as«let®d tli® 
Qmm 
t% H* Hmitdfemsfe a.#r Bi<&l©gis.©li®a 
A.b%* E,^ 1. iWwhm^m mad S«few*M#afe#'Fg pp-. 
ISl-fQ, 
2# I* W. W«#€r®w «ad .A» K. Setaftldt, Fliy»» |l#v.»>. 43 >. STt il»SS>» 
S.» O.. F. £• S£i» (1043.). 
4» 0» tl.» Dl#k®, E#p®Ft M.o» »«193, 0ffi#® o.f Pro-d. »@searete 
oHfl Jolm M&pMtn® Vntwrn^f p|i» 3S-4* 
S* 1»» B'&vmdmTmGm^ V* JT* mad !• *•• P@t«r©©ii# £• 
Qpfeieal So©.»,. Affi» S'S, t@l C2.f4S>*. 
' MniHHmiiHilillll mumm  ^
i» 8« *'• Jtag»t^% £,# OptlO'^l Sq#« Aa*, Sf420 (194'7>» 
7* E# E#asl®r mmA R« 1. J"# Outlsal S©®» A»*,, 37 
lS:^-44 <1947).» ' 
0* He* fmfe® !iandla&-0tej^ 1... C# A« ^mte« .aipart««at, Harrlsoa, 
M. -#• 931-A» 
©• 1. e-. loyt, sei* 'iSEl*# C1S47)* 
10* jr.# W-» -Qray aad B. Maelii#, 4S?, CSS-SX),* Radiation 
I,ft1bo.«it-0ry, Ma«s@-«tems«tt® C3.#43l« 
H# Sm A. Sadlftj «a4 J* 0rftat» FMi&.sp#ii©#fie® -knmljBlB to 
Vl0l®t <!>• Vao »oet*»a.a4 G®*^ Ime*, 1935) p-» 44.» 
12m S-m T># Ry4#r,, ll#©t]p©»l© Sii.gta@«ifing Pflacipl®®, 1st ©£l» 
Ia©«, W € f ) ^ .  p. SSO# 
13» Qm M* Mi«l»««, MSZ* MSA* 3L®« 18-31 iW^im 
39 
e>-»-
IS K 
<ssM~r"-cB~r 
K 
F="l(3. I ci;ifsc::lj« 
C) 
> 
r 
s 
I 
PI 
3 
r 
I 
R 
;o 
01 
7\ 
0 
li) 
PI 
m 
nAAA/V ^/VWV 
\A/V\^ 
—A^W^AAA^AA/^AA'^ Xws^VWV-^WVvAvVVv-i-WwlNAAArivVW-Hi 
( j i y i d o i p i o i o i  
 ^  ^  ^  ^O j^jA-i^ UL^—-—-—-
rnrri 
l is voters 
so CPS 
11) 
< 
+ 
ID 
r< 
•a/W\A 
•VWiA 
42 
-C3 — C3 
onnnnnnr^  
(OC3 K lOCD K. 
VW^VAAAA^ 
^ r^EC3 
\ J 
SICD K ( 
s. r-it- I—>. 
.la K 
\ i=-He 
^1 sir>4 
f=^nnnro 
HTsa L>u± 
--mnnr^  
1=5 
•WW 
44 
®lll 
It 
•|C3. 
C3F=^ltr5 
r^t=: r "E:F=e 
"ICDrvJSf—IIF^ nr Vv^EiEirsi 

0 
Z 
<z!il 
f / 
MC ' > > 
(^ 39| 
F=-l<3. <=1, 

